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(57) ABSTRACT

An imaging apparatus according to the present invention is an
imaging apparatus performing live-view display when not
performing the focus adjustment, and also when performing
the focus adjustment, and includes: a focus adjustment bright-
ness value calculation section comparing a first brightness
value in the photometric area for the live-view display with a
second brightness value in the photometric area for the focus
adjustment, correcting the first brightness value according to
a comparison result, and calculating a brightness value for
obtaining the image data for the focus adjustment; an imaging
section obtaining the image data by performing exposure
using the brightness value calculated by the focus adjustment
brightness value calculation section; a focus adjustment sec-
tion performing the focus adjustment using the image data
obtained by the imaging section, and a display section per-
forming the live-view display using the image data obtained
by the imaging section.

7 Claims, 7 Drawing Sheets

5 20 CAMERA BODY

101 /(ma
) 105
1
L g
A IMAGING-
1 | IMAGING |q_p CONTROL/SIGNAL-
| | ELEMENT PROCESSING
| CIRGUIT
b, 108 - 109 110 111
102 i 1 S S y S
IMAGE
j I AF ESTIMATION VALUE | | AE ESTIMATION VALUE
PROG
LENS/DIAPHRAGM | | CALGULATION GIRcUIT | | GALGULATION GIRGUIT o MEMORY
DRIVI I
E MOTOR 103 10a | o7 i I I 1
t j ,_,__w\,i' CAMERA: SIDE‘GPU
MOTOR DR i I
IVE i«—| LENS-SIDE CPU !

CIRCUIT

' 1 i

DISPLAY  ——p DISPLAY OPERATION RECORDING
CIRCUIT SEGTION SECTION MEDIUM

\knz 1113 7\114 1115



US 9,307,137 B2

Sheet 1 of 7

Apr. 5, 2016

U.S. Patent

Gl M

1433
2

m:/ﬁ

413
2

3
:_w

o:w ;

y
ao_h

4
mo_V\

AQ04 YHAWVO 02

|
]
|
|
WNIGaW NOLLOIS NOLLO3S 1INoYI0 i
ONIQYOOTY NOLLYY3dO AVIdSIa |« AVIdSIa !
y |
| 1INDYID
A 4 ) A —
_ NdO IAIS-SNTT A o
NdO FAIS-VHINYO ALL_
y R ool W \\ v
v y y y Lor 1 go1 HOLOW JARIQ
AHONIIN ozmmww_o_mm_ g LINDYIO NOLLYINOTYO | | LINOWIO NoLLYInoTvo| | WOYHHdVIQ/SNIT
3NIVA NOLLVINILST 4V | |
- 3NIYA NOLLYWILST 3V ! 01 e 7
|

11noyIo __
DNISSIO0Yd INTWNET3 |
~TVYNDIS/TOHINOO P oNEvL | |
-DONIDVIAI !
i 501 5 “
%01 001t
LINN SNI1 01
I "OId




U.S. Patent

Apr. 5, 2016

FIG. 2

S21

§22

C

Sheet 2 of 7

VAE—AFAE SEQUEN

CE
OUTLINE

ol
-

OBTAIN BV FOR LVAE
(lvae_bv)

LVAE PROCESSING

S27

S28

§29

S30

§23

S24 1

[
-

1ST RELEASE?

525

LVAE—AFAE

EXPOSURE
DIFFERENCE
SUPPRESSION
PROCESSING

AFAE PROCESSING

526

No

Yes

Rv

EXPOSURE CONTROL

Ww READ-OUT IMAGE DATA

~.

IMAGE PROCESSING

RY

REGQORDING

C

RETURN >

US 9,307,137 B2



U.S. Patent Apr. 5, 2016 Sheet 3 of 7

FIG. 3

C LVAE PROCESSING )

DETERMINE EXPOSURE PARAMETER

S31 ACCORDING TO LVAE_BV FROM PROGRAM

\ CHART

(lvae_av, Ivae_tv, lvae_sv)

s32
| SET APERTURE TO LENS UNIT
(lvae_av)
533 SET EXPOSURE TIME AND SENSITIVITY TO
R IMAGING ELEMENT
(Ivae_tv, lvae_sv)

< RETURN >

US 9,307,137 B2



US 9,307,137 B2

Sheet 4 of 7

Apr. 5, 2016

U.S. Patent

{ NeNL3Y J/.“
A

]

{aspal A aRA-Ag ORE)
Av4Y "4 A8 OL

w::&:..p NOWGIHHOD IvAT HOS AS Q0%

.

L

38

I

!

(PG BB PRSI Ao
HO4 AG HOd AYAT HOS AR 350

AW

y¥S

et ¥

4 Bum DR AQTRYAD  RSIARLSAY)
ANTYA NOLLOIGHOC A ALVINOWO

(G SR AgTEED BTIABIAGY
FTIANOLLOIHHOD AT ZEY N IYD

.~ _

PG EYEP < a0 Y ORY f!l//

_ H apg
- L LLWNT HIMOT DNDIOVEL NYHL ——d
on T HITIYNS ABYLHIG SI \a
fs
v 'Sld

.

SBR

he aua:uozﬁ AEYITAAG 8L

/f\

e,

LI R T

iii\ AEREP M) zp::,xug

LLIRTT SMIMOYHL NI \\\\\\

o
.

g

www

fag aRag o« AGT m?ﬁm = A RIPR)
AT YRy
MY AR IYAT NIIMLIY
ATNILIANT IR0 TV

e

Zrs

{rey s
Y3V SNIO04 ONNOHY AT MIVLED

L5

SN S
DNISSHOOHA N\
ﬂ NOISS RGNS v
\ FOMIHIL JOS0dXF
/ T4 —TYAT




U.S. Patent Apr. 5, 2016 Sheet 5 of 7 US 9,307,137 B2

FIG. 5

C AFAE PROCESSING)

DETERMINE EXPOSURE PARAMETER
S51 \ ACCORDING TO AFAE _BY FROM PROGRAM

CHART
(afae_av, afae_tv, afae_sv)

8§52

\ SET APERTURE TO LENS UNIT
(lvae_av)

S563

\ SET EXPOSURE TIME AND SENSITIVITY TO
IMAGING ELEMENT
{(afae_tv, afae_sv)

( RETURN )




US 9,307,137 B2

Sheet 6 of 7

Apr. 5, 2016

U.S. Patent

i
o
)
0
i
i 7
.

1
i

FIG. 6A

M—LVAE

N
N

O WMNN

- e £ .

{ T T O
e S ST

o B

FIG. 6B

FIG. 6C




U.S. Patent Apr. 5, 2016 Sheet 7 of 7 US 9,307,137 B2

bv__revise

FIG. 7

/

/

track__limit__ low TRACGKING /
“ I REGION
/l / ~ [—\ delta__bv
yd track__limit__hi

FIG. 8 bv__revise

k > delta__bv
track__limit__hi

FIG. 9 bv__ revise

track__limit_ low j\1 //"
= (j\ delta_ bv
/ track__limit__hi




US 9,307,137 B2

1
IMAGING APPARATUS AND IMAGING
METHOD WHICH PERFORM FOCUS
ADJUSTMENT WHILE PERFORMING
LIVE-VIEW DISPLAY

Benefit is claimed, under 35 U.S.C. §119, to the filing date
of prior Japanese Patent Application No. 2013-085772 filed
on Apr. 16, 2013. This application is expressly incorporated
herein by reference. The scope of the present invention is not
limited to any requirements of the specific embodiments
described in the application.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an imaging apparatus and
an imaging method which perform focus adjustment while
performing live-view display.

2. Description of Related Art

There has been known a camera which performs exposure
by setting an exposure parameter (exposure time, aperture
value, etc.) calculated based on brightness in a predetermined
photometric area of a subject, when performing normal live-
view display without performing focus adjustment (hereinaf-
ter, such exposure is called “LVAE”), and which performs the
exposure for obtaining image data for the focus adjustment by
selecting a photometric area for the focus adjustment (here-
inafter, called “AFAE”) and also uses the image data obtained
based on this AFAE in parallel for the live-view display, when
performing the live-view display together with focus adjust-
ment. However, since generally a photometric range for the
case of performing the focus adjustment is frequently nar-
rower than the photometric range for the case of performing
the normal live-view display, even for image data on the same
subject area, between the image data for the focus adjustment
and the image data for the normal live-view display, not only
the level of the image data is different but also the brightness
distribution mode of the image is frequently different because
of saturation of the image data. Accordingly, the image qual-
ity of the live-view display changes between before and after
the focus adjustment and a user feels uncomfortable.

Japanese Patent No. 2010-68046 (hereinafter, called
“Patent Literature 1”°) solves a problem as described above by
correcting the image data for the focus adjustment so as to
cause the levels of the image data to become close to each
other between the focus adjustment and the normal live-view
display.

SUMMARY OF THE INVENTION

In Patent Literature 1, the level of the captured image data
is different between before and after release operation, even
for the same subject part. For example, when, although the
image data obtained by performing LVAE for some subject
area does not reach a saturation level, the image data obtained
by performing AFAE for the same subject area reaches the
saturation level, it is not possible to correct the image data
obtained by AFAE into the image data having the same image
quality as that of the image data obtained by LVAE. Accord-
ingly, in such a case, even when the image data is corrected,
the image quality of the live-view display still changes
between before and after the focus adjustment, and thus the
user feels uncomfortable.

The present invention has been achieved in view of such a
situation, and aims to provide an imaging apparatus and an
imaging method which perform the live-view display by gen-
erating the image data using the exposure parameter calcu-
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lated from the brightness value of the photometric area for the
live-view display which is different from the photometric area
for the focus adjustment when not performing the focus
adjustment, and also can perform the focus adjustment in a
high accuracy while performing the live-view display in a
preferable image quality despite whether the focus adjust-
ment is being performed or not when performing the live-
view display also during the focus adjustment.

An imaging apparatus according to the present invention is
an imaging apparatus performing live-view display by gen-
erating image data using an exposure parameter calculated
from a brightness value in a photometric area for the live-view
display which is different from the photometric area for focus
adjustment when not performing the focus adjustment, and
performing the live-view display also when performing the
focus adjustment, and includes: a focus adjustment bright-
ness value calculation section comparing a first brightness
value in the photometric area for the live-view display with a
second brightness value in the photometric area for the focus
adjustment, correcting the first brightness value according to
a comparison result, and calculating a brightness value for
obtaining the image data for the focus adjustment; an imaging
section obtaining the image data by performing exposure
using the brightness value calculated by the focus adjustment
brightness value calculation section; a focus adjustment sec-
tion performing the focus adjustment using the image data
obtained by the imaging section; and a display section per-
forming the live-view display using the image data obtained
by the imaging section.

An imaging method according to the present invention is
an imaging method performing live-view display by generat-
ing image data using an exposure parameter calculated from
a brightness value in a photometric area for the live-view
display which is different from the photometric area for focus
adjustment when not performing the focus adjustment, and
performing the live-view display also when performing the
focus adjustment, and includes the steps of: comparing a first
brightness value in the photometric area for the live-view
display with a second brightness value in the photometric area
for the focus adjustment, correcting the first brightness value
according to a comparison result, and calculating a brightness
value for obtaining the image data for the focus adjustment;
obtaining the image data by performing exposure using the
calculated brightness value; performing the focus adjustment
using the obtained image data; and performing the live-view
display using the obtained image data.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram mainly showing an electrical
configuration of a camera according to Embodiments 1 to 3.

FIG. 2 is a flowchart showing an operation flow of camera
control according to Embodiment 1 to 3.

FIG. 3 is a subroutine showing a flow of LVAE processing
of'a camera according to Embodiments 1 to 3.

FIG. 4 is a subroutine showing a flow of LVAE-AFAE
exposure difference suppression processing in a camera
according to Embodiment 1.

FIG. 5 is a subroutine showing a flow of AFAE processing
of'a camera according to Embodiments 1 to 3.

FIGS. 6A to 6C show an example of photometric areas and
a focus area in the whole imaging area according to Embodi-
ments 1 to 3, in which FIG. 6A is a diagram showing the focus
area, FI1G. 6B is a diagram showing the photometric area for
LVAE, and FIG. 6C is a diagram showing the photometric
area including the focus area.
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FIG. 7 is a graph showing a relationship between a difter-
ence of the brightness of a focus adjustment photometric area
from the brightness of a live-view display photometric area
(delta_bv) and a correction value for correcting the brightness
value of the live-view display photometric area to calculate a
brightness value for performing focus adjustment (bv_re-
vise), in Embodiment 1.

FIG. 8 is a graph showing a relationship between a difter-
ence of the brightness of a focus adjustment photometric area
from the brightness of a live-view display photometric area
(delta_bv) and a correction value correcting the brightness
value of the live-view display photometric area to calculate a
brightness value for performing focus adjustment (bv_re-
vise), in Embodiment 2.

FIG. 9 is a graph showing a relationship between a difter-
ence of the brightness of a focus adjustment photometric area
from the brightness of a live-view display photometric area
(delta_bv) and a correction value correcting the brightness
value of the live-view display photometric area to calculate a
brightness value for performing focus adjustment (bv_re-
vise), in Embodiment 3.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Embodiment 1

In the following, preferred Embodiment 1 will be
explained by the use of a camera to which the present inven-
tion is applied. Note that, in the following explanation, expla-
nation or detailed explanation will be omitted for the same
operation and control technique as those of a typical imaging
apparatus.

A camera according to Embodiment 1 is a digital camera,
includes an imaging element 105, converts a subject image
into image data in this imaging element 105, and displays the
subject image on a display section in real time (hereinafter,
called “live-view display”) according to this converted image
data. In photographing, a photographer selects an area where
a subject is to be focused (hereinafter, called “focus area™)
and determines composition by observing the live-view dis-
play. When a release button included in an operation section
114 is half-pressed (hereinafter, called “Ist release™), the
focus of a photographic lens 100 is adjusted, and, when the
release button is further pressed fully (hereinafter, called “2nd
release”), photographing is performed. The image data
obtained in the photographing is recorded into a memory 111
after having been subjected to predetermined image process-
ing in an image processing circuit 110.

FIG. 1 is a block diagram mainly showing an electrical
configuration of the camera according to Embodiment 1. The
camera according to Embodiment 1, when broadly divided,
includes alens unit 10, and a camerabody 20. The lens unit 10
includes the photographic lens 100, a diaphragm 101, a lens/
diaphragm drive motor 102 for the driving thereof, a motor
drive circuit 103, and a lens-side CPU 104. Further, the cam-
era body 20 includes the imaging element 105, an imaging-
control/signal-processing circuit 106, a camera-side CPU
107, an AF (Auto Focus) estimation value calculation circuit
108, an AE (Auto Exposure) estimation value calculation
circuit 109, the image processing circuit 110, the memory
111, adisplay circuit 112, a display section 113, the operation
section 114, and a recording medium 115.

The photographic lens 100 is configured with plural optical
lenses for forming a subject image, and is a single focus lens
or a zoom lens. The diaphragm 101 is disposed on an optical
axis of the photographic lens 100 around an exit pupil of the
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photographic lens 100, and adjusts incident light intensity and
focal depth. The diaphragm 101 and the photographic lens
100 are controlled by the camera-side CPU 107, the lens-side
CPU 104, the motor drive circuit 103, and the motor 102, and
focus adjustment and aperture adjustment are realized. Here,
the lens-side CPU 104 interprets a control command received
from the camera-side CPU 107 to be described below, and
controls the lens 100 and the diaphragm 101.

The imaging element 105 is disposed on the optical axis of
the photographic lens 100, and performs the imaging of a
subject image formed by the photographic lens 100. This
imaging element 105 is configured with pixels which include
photodiodes and are arranged in a two-dimensional matrix,
and stores electric charge according to received light inten-
sity. Electric charge storage control, image signal read-out
control, and the like of the imaging element 105 are per-
formed by the imaging-control/signal-processing circuit 106
connected to the output of the imaging element 105. The
image data read out from this imaging element 105 is output
to the camera-side CPU 107, the AF estimation value calcu-
lation circuit 108, the AE estimation value calculation circuit
109, the image processing circuit 110, and the memory 111.

The AF estimation value calculation circuit 108 detects a
focusing state of a subject using a high-frequency component
of'the image data output from the imaging element 105. This
AF estimation value calculation circuit 108 is used also as a
focus adjustment section. The AE estimation value calcula-
tion circuit 109 calculates a brightness value when the focus
adjustment image data is obtained, by correcting a brightness
value of the photometric area when the live-view image data
is obtained, and calculates an exposure time (Tv) and an
aperture value (Av) for obtaining appropriate exposure in the
live-view display and in the focus adjustment. This AE esti-
mation value calculation circuit 109 is used also as a focus
adjustment brightness value calculation section. The image
processing circuit 110 performs various kinds of image pro-
cessing such as synchronization processing, gradation con-
version processing, white balance adjustment, edge process-
ing, for the image data read out from the imaging element
105. The image data subjected to the image processing is
recorded into the recording medium 115 mounted on the
camera body 20 detachably.

When the user operates the operation section 114 con-
nected to the camera-side CPU 107, the AF estimation value
calculation circuit 108, the AE estimation value calculation
circuit 109, the image processing circuit 110, and the memory
111 are controlled by the camera-side CPU 107, and the focus
adjustment, the exposure control, the image processing, and
the like are performed as basic operations of the camera. At
this time, in operation accompanying the control of the lens
and the diaphragm such as AF and AE, the camera-side CPU
107 transmits a control command to the lens-side CPU 104
according to a control program stored in the memory 111,
using output values of the AF estimation value calculation
circuit 108 and the AE estimation value calculation circuit
109. Further, the camera-side CPU 107 displays a live-view
image expressed by the display image data generated in the
image processing circuit 110, on the display section 113 via
the display circuit 112.

Next, a specific operation flow of the present invention
using the above described electrical configuration will be
explained with reference to flowcharts in FIG. 2 to FIG. 5.
Note that, in the explanation of the following operation, each
of'the operations is performed by the camera-side CPU 107 as
far as not mentioned otherwise in particular.

FIG. 2 is a flowchart showing an operation flow of the
camera control according to Embodiment 1. First, in step S21,
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the camera-side CPU 107 obtains Bv for LVAE (Brightness
value) (variable name: lvae_bv) which is a brightness value of
a photometric area for the normal live-view display without
the focus adjustment. This lvae_bv is calculated in the AE
estimation value calculation circuit 109 by so-called apex
calculation based on an average level of the image data of the
LVAE photometric area in the image data obtained by the
imaging of the imaging element 105.

At this time, a scene as shown in FIG. 6A is assumed. In an
example shown in FIG. 6 A, a house Sub1 (part provided with
hatching) on the right side of a screen has a low brightness
because of a shadow area, and a background Sub2 including
mountains has a high brightness because of the sunshine. The
main subject is a person and a focus area F1 is set at a face
part.
FIG. 6B shows the LVAE photometric area M-LVAE in the
live-view display, and this area is set across a wide range as
shown in FIG. 6B. Since most of the LVAE photometric area
M-LVAE has a high brightness in the scene shown in FIG. 6B,
Ivae_bv has a large value. LVAE processing is performed
using this Ivae_bv in step S22. This LVAE processing per-
forms appropriate exposure control for live-view by calculat-
ing and setting an exposure condition using lvae_bv.

Next, the LVAE processing in step S22 will be explained in
detail with reference to a subroutine in FIG. 3. This LVAE
processing is executed by a cooperative operation of the AE
estimation value calculation circuit 109 and the camera-side
CPU 107. Step S31 determines Av, Tv, and Sv for LVAE
(respective variable names: Ivae_av, lvae_tv, and lvae_sv)
which are derived from a program chart (not shown in the
drawing) using lvae_bv obtained in step S21.

In step S32, a diaphragm control instruction to cause the
diaphragm 101 to provide the value of Ivae_av is transmitted
from the camera-side CPU 107 to the lens-side CPU 104.
Similarly, in step S33, an imaging element control instruction
to cause the imaging element 105 to have an exposure time
and a sensitivity of lvae_tv and lvae_sv, respectively, is trans-
mitted from the camera-side CPU 107 to the imaging-control/
signal-processing circuit 106. The exposure suitable for
LVAE is performed by these instructions. After the LVAE
processing is finished, the flow returns from the subroutine of
FIG. 3.

Next, in step S23 of FIG. 2, it is determined whether the 1st
release operation has been performed or not. When it is deter-
mined that the 1st release operation has been performed, the
flow goes to processing after the 1st release operation in step
S24.

Generally, the photometric area for AFAE is different from
the photometric area for LVAE. For example, compared with
the LVAE photometric area M-LVAE shown in FIG. 6B, the
AFAE photometric area M-AFAE which is the photometric
area around the focus area shown in FIG. 6C is different in a
position and an area size of the photometric area. Accord-
ingly, when the LVAE processing for performing the live-
view display is executed using Bv (variable name: afae_bv)
which is a brightness value for AFAE, the image quality of the
live-view display is degraded when AF processing is per-
formed. In particular, the image quality of the live-view dis-
play changes between before and after the 1st release opera-
tion and a user feels uncomfortable. Accordingly, in
Embodiment 1, when it is determined that the 1st release
operation has been performed, LVAE-AFAE exposure difter-
ence suppression processing is performed as described in the
following, in step S24.

Next, with reference to FIG. 4, a flow of the LVAE-AFAE
exposure difference suppression processing will be explained
in detail. Here, this LVAE-AFAE exposure difference sup-
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pression processing is executed by a cooperative operation of
the AE estimation value calculation circuit 109 as a brightness
value correction section and the camera-side CPU 107.

In step S41, the camera-side CPU 107 obtains Bv (afare-
a_bv) which is a brightness value in the AF photometric area
around the focus area. Next, in step S42, a difference between
afarea_bv and lvae_bv (afarea_bv-lvae_bv) is calculated to
give delta_bv. Next, in step S43, it is determined whether or
not track_limit_lows=delta_bvstrack_limit_hi holds. That is,
it is determined whether or not delta_bv is included in a
tracking region (upper limit variable: track_limit_hi and
lower limit variable: track_limit_low).

This tracking region is a range of delta_bv in which an AF
accuracy can be secured even if Ivae_bv is used as Bv (vari-
able name: afae_bv) which is a brightness value for AFAE.
When delta_bv is included in this tracking region, after
afae_bv of Bv for AFAE has been replaced by lvae_bv in step
S44, the flow returns from the LVAE-AFAE exposure differ-
ence suppression processing subroutine.

Thatis, for the case that delta_bv is included in the tracking
region, AFAE after the LVAE-AFAE exposure difference
suppression processing becomes the same as LVAE. Accord-
ingly, in the case that delta_bv is included in the tracking area,
the image quality of the live-view display does not change
between before and after the 1st release operation is per-
formed. Further, the AF accuracy is also guaranteed.

On the other side, in the case that delta_bv is not included
in the tracking region, if afae_bv=lvae_bv, there is a possibil-
ity that the AF accuracy cannot be secured. Accordingly, in
the case that delta_bv is not included in the tracking region, a
value of Ivae_bv to which a Bv correction value (variable
name: bv_revise) is added as a tracking region excess amount,
is used for afae_bv.

First, in step S45, it is determined whether or not
track_limit_low>delta_bv  holds. For the case of
track_limit_low>delta_bv as the result of this determination,
next, in step S46, when the Bv correction value is expressed
by bv_revise, it is determined that bv_revise=delta_bv-
track_limit_low. On the other side, when it is not determined
in step S45 that track_limit_low>delta_bv, it is determined in
step S47 that bv_revise=delta_bv-track_limit_hi.

After processing of step S46 or step S47 is finished, next, in
step S48, the Bv correction value calculated in step S46 or
step S47 is added to Bv for LVAE to give afae_bv. After the
calculation of afae_bv=lvae_bv+bv_revise is performed in
step S48, the flow returns from the subroutine of the LVAE-
AFAE exposure difference suppression processing.

In this manner, the LVAE-AFAE exposure difference sup-
pression processing (processing of a focus adjustment bright-
ness value calculation section) in the present embodiment
calculates the brightness value (afae_bv) for obtaining image
data for the focus adjustment by adding the correction value
(bv_revise) to a first brightness value (Ivae_bv) of the photo-
metric area for the live-view display, and sets the correction
value to zero when the brightness difference between the first
brightness value and a second brightness value of the photo-
metric area for the focus adjustment is not larger than a
predetermined value and increases the correction value as the
brightness difference becomes larger when the brightness
difference is larger than the predetermined value.

FIG. 7 is a graph showing a relationship between the above
described delta_bv and bv_revise. In FIG. 7, the horizontal
axis shows the difference value (delta_bv) between the first
brightness value (Ivae_bv) for the live-view display and the
second brightness value of the photometric area for the focus
adjustment, and the vertical axis shows the correction value
(bv_revise). As apparent from FIG. 7, when the difference
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value (delta_bv) between the first brightness value (Ivae_bv)
of'the photometric area M-LVAE for the live-view display and
the second brightness value of the photometric area for the
focus adjustment is included in the tracking region
(track_limit_low to track_limit_hi), the correction value
(bv_revise) is zero, and, when the difference value (delta_bv)
between the first brightness value (Ivae_bv) and the second
brightness value is not included in the tracking region
(smaller than track_limit_low or larger than track_limit_hi),
the correction value is determined according to the brightness
difference.

In this manner, according to the present embodiment, it is
possible to provide an imaging apparatus and an imaging
method which can perform the focus adjustment in a high
accuracy while performing the live-view display in a prefer-
able image quality despite whether the focus adjustment is
being performed or not.

After the LVAE-AFAE exposure difference suppression
processing is finished, next, AFAE processing is performed in
step S25 of FIG. 2. Next, this AFAE processing will be
explained in detail with reference to FIG. 5.

First, in step S51, Av, Tv and Sv for AFAE (respective
variable names: afae_av, afae_tv, and afae_sv) derived from a
program chart common to LVAE and AFAE are determined
using Bv for AFAE (variable name: afae_bv) obtained in step
S24. The above processing is executed by the AE estimation
value calculation circuit 109 and the camera-side CPU 107.
Next, in step S52, the camera-side CPU 107 transmits the
diaphragm control instruction corresponding to afae_av to
the lens-side CPU 104. Next, in step S53, the camera-side
CPU 107 transmits the imaging element control instructions
corresponding to afae_tv and afae_sv to the imaging-control/
signal-processing circuit 106.

After the AFAE processing is finished, next, in step S26 of
FIG. 2, it is determined whether the 2nd release operation has
been performed or not. When the 2nd release operation has
not been performed, the flow returns to step S23 and the above
described processing is performed repeatedly. When it is
determined in step S26 that the 2nd release operation has been
performed, next, in step S27, the exposure control is per-
formed using the exposure parameters Av, Tv, and Sv calcu-
lated in the above described LVAE processing. This exposure
control is executed under a cooperative operation of the cam-
era-side CPU 107, the imaging-control/signal-processing cir-
cuit 106, the diaphragm 101, the imaging element 105 and the
like. After the exposure control is finished, next, the image
data is read out from the imaging element 105 and a prede-
termined image processing is performed in the imaging-con-
trol/signal-processing circuit 106, and the image processing
circuit 110. Next, in step S30, the image data is recorded into
the recording medium 115.

Embodiment 2

Embodiment 2 is different from Embodiment 1 only in the
LVAE-AFAE exposure difference suppression processing of
step S24 in FIG. 2. The other configuration and processing are
the same as those in Embodiment 1, and only the different
point will be explained in the following explanation.

FIG. 8 shows a relationship between the difference of the
brightness of the focus adjustment photometric area from the
brightness of the live-view display photometric area
(delta_bv), and the correction value for correcting the bright-
ness value of the live-view display photometric area to cal-
culate the brightness value for performing the focus adjust-
ment (bv_revise), in the present embodiment.
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In the present embodiment, bv_revise is increased as the
absolute value of delta_bv becomes larger when delta_bv is
included in the range from the lower limit value track_
limit_low to the upper limit value track_limit_hi. That is,
Ivae_bv is corrected and afae_bv is calculated so as to cause
the difference between lvae_bv and afae_bv to be increased as
the absolute value of delta_bv becomes larger. On the other
side, when delta_bv is not included in the range from the
lower limit value track_limit_low to the upper limit value
track_limit_hi, as shown in FIG. 8, it is configured such that
the straight line bv_revise of the vertical axis is inclined to
delta_bv of the horizontal axis by 45 degrees. This means that
bv_revise has a value obtained by subtracting a constant value
from delta_bv. The above processing is executed by a coop-
erative operation of the AE estimation value calculation cir-
cuit 109 as the brightness value correction section and the
camera-side CPU 107.

In the present embodiment, when delta_bv is included in
the range from the lower limit value track_limit_low to the
upper limit value track_limit_hi, bv_revise is increased as the
absolute value of delta_bv becomes larger. Accordingly, com-
pared with Embodiment 1, it is possible to adjust the balance
between the accuracy of the focus adjustment and the image
quality of the live-view display more delicately.

Embodiment 3

Embodiment 3 is different from Embodiment 1 only in the
LVAE-AFAE exposure difference suppression processing of
step S24 in FIG. 2. The other configuration and processing are
the same as those of Embodiment 1, and only the different
point will be explained in the following explanation.

FIG. 9 shows a relationship between the difference of the
brightness of the focus adjustment photometric area from the
brightness of the live-view display photometric area
(delta_bv), and the correction value for correcting the bright-
ness value of the live-view display photometric area to cal-
culate the brightness value for performing the focus adjust-
ment (bv_revise), in the present embodiment.

In the present embodiment, when delta_bv is included in
the range from the lower limit value track_limit_low to the
upper limit value track_limit_hi, as the absolute value of
delta_bv becomes larger, Ivae_bv is corrected and afae_bv is
calculated so as to cause the difference between lvae_bv and
afae_bv to be increased. On the other side, when delta_bv is
not included in the range from the lower limit value
track_limit_low to the upper limit value track_limit_hi, the
slope of a straight line showing a relationship between
delta_bv and by revise is increased slightly from the slope of
the straight line when delta_bv is included in the range from
track_limit_low to track limit_hi. This means that lvae_bv is
corrected and afae_bv is calculated so as to cause the differ-
ence between lvae_bv and afae_bv to be always increased as
the absolute value of delta_bv becomes larger, in the present
embodiment. The above processing is executed by a coopera-
tive operation of the AE estimation value calculation circuit
109 as the brightness value correction section and the camera-
side CPU 107.

In this manner, in the LVAE-AFAE exposure difference
suppression processing (processing of focus adjustment
brightness value calculation section) in the present embodi-
ment, the focus adjustment brightness value calculation sec-
tion calculates the brightness value (afae_bv) for obtaining
the image data for the focus adjustment by adding the correc-
tion value (bv_revise) to the first brightness value (lvae_bv) of
the live-view display photometric area, and increases the
correction value as the brightness difference between the
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above described first brightness value (afae_bv) and the sec-
ond brightness value of the focus adjustment photometric
area (afarea_bv) becomes larger.

According to the present embodiment, compared with
Embodiments 1 and 2, it becomes possible to adjust the
balance between the accuracy of the focus adjustment and the
image quality of the live-view display more delicately.

The present invention is not limited to the above described
embodiments, and can be also realized by modification of the
constituents in a range without departing from the gist thereof
in the stage of implementation. For example, while, in
Embodiment 1, the live-view display is performed based on
the image obtained using LVAE before the release operation
and the focus adjustment and also the live-view display are
performed based on the image data obtained using AFAE
after the release operation, the release operation is not neces-
sarily essential. That is, the case that the AF control is per-
formed while the live-view display is being performed is also
included in the scope of the present invention. Further, by an
appropriate combination of the plural constituents disclosed
in the above described embodiments, various inventions can
be formed. Further, the constituents across the different
embodiments may be combined appropriately. In this man-
ner, various modifications and applications are possible in a
range without departing from the gist of the invention.

What is claimed is:

1. An imaging apparatus performing live-view display by
generating image data using an exposure parameter calcu-
lated from a brightness value in a photometric area for the
live-view display which is different from a photometric area
for focus adjustment when not performing the focus adjust-
ment, and performing the live-view display also when per-
forming the focus adjustment, the imaging apparatus com-
prising:

a first calculating section for calculating a first brightness

value in the photometric area for the live-view display;

a second calculating section for calculating a second
brightness value in the photometric area for focus adjust-
ment;

a comparison section for comparing a brightness difter-
ence between the first brightness value and the second
brightness value with a specified value;

a third calculation section correcting the first brightness
value according to a comparison result from the com-
parison section;

an imaging section obtaining the image data by performing
exposure using the brightness value corrected by the
third calculation section;

a focus adjustment section performing the focus adjust-
ment using the image data obtained by the imaging
section; and

a display section performing the live-view display using
the image data obtained by the imaging section.

2. The imaging apparatus according to claim 1, wherein

the third calculation section calculates a brightness value
for obtaining the image data for the focus adjustment by
adding a correction value to the first brightness value.

3. The imaging apparatus according to claim 2, wherein

the third calculation section sets the correction value to
zero when a brightness difference between the first
brightness value and the second brightness value is not
larger than a predetermined value, and increases the
correction value when the brightness difference is larger
than the predetermined value.
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4. The imaging apparatus according to claim 2, wherein

the third calculation section increases the correction value
as a brightness difference between the first brightness
value and the second brightness value becomes larger.

5. An imaging method performing live-view display by

generating image data using an exposure parameter calcu-
lated from a brightness value in a photometric area for the
live-view display which is different from a photometric area
for focus adjustment when not performing the focus adjust-
ment, and performing the live-view display also when per-
forming the focus adjustment, the imaging method compris-
ing the steps of:

a first step of calculating a first brightness value in a pho-
tometric area for the live-view display;

a second step of calculating a second brightness value in
the photometric area for focus adjustment;

a third step of comparing a brightness difference between
the first brightness value and the second brightness value
with a specified value;

a fourth step of correcting the first brightness value accord-
ing to a comparison result of the third step;

a fifth step of obtaining the image data by performing
exposure using the brightness value corrected in the
fourth step;

a sixth step of performing the focus adjustment using the
image data obtained in the fifth step; and

a seventh step of performing the live-view display using the
image data obtained in the fifth step.

6. A method for use in a camera providing live-view dis-

play, the method comprising:

obtaining a live-view auto exposure brightness value;

determining at least one exposure parameter based on the
obtained live-view auto exposure brightness value;

setting at least one of an aperture value, an exposure time,
and an exposure sensitivity of the camera based on the at
least one exposure parameter determined;

receiving a first release signal corresponding to a half-press
of a shutter release button; and

responsive to receipt of the first release signal,
obtaining a focus area brightness value,
determining a difference between the obtained live-view

auto exposure brightness value and the obtained focus
area brightness value,
determining whether or not the difference is within a
predetermined limit range, and
responsive to a determination that the difference is not
within the predetermined limit range,
determining a brightness correction value using a
limit of the predetermined limit range and the dif-
ference,
adding the brightness correction value to the obtained
live-view auto exposure brightness value to obtain
a corrected brightness value,
determining at least one new exposure parameter
based on the corrected brightness value, and
setting at least one of a new aperture value, a new
exposure time, and a new exposure sensitivity of
the camera based on the at least one new exposure
parameter determined.

7. The method of claim 6 further comprising:

receiving a second release signal corresponding to a full-
press of a shutter release button; and

responsive to receipt of the second release signal, capturing
a still image,
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wherein the acts of
obtaining a focus area brightness value,
determining a difference between the obtained live-
view auto exposure brightness value and the
obtained focus area brightness value, 5
determining whether or not the difference is within a
predetermined limit range, and
responsive to a determination that the difference is not
within the predetermined limit range,
determining a brightness correction value using a 10
limit of the predetermined limit range and the
difference,
adding the brightness correction value to the
obtained live-view auto exposure brightness
value to obtain a corrected brightness value, 15
determining at least one new exposure parameter
based on the corrected brightness value, and
setting at least one of a new aperture value, a new
exposure time, and a new exposure sensitivity of
the camera based on the at least one new expo- 20
sure parameter determined,
one new exposure parameter determined, are performed
before the receipt of the second release signal.
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